Background: rheumatoid arthritis (RA) is a lifelong disease with a progressive disabling course and individuals with RA experience higher levels of psychological distress than general population.
INTRODUCTION
Rheumatoid arthritis (RA) is a systemic, chronic, and inflammatory disease with probable autoimmune etiology and predominant involvement of joints, characterized by symmetrical peripheral polyarthritis, resulting in joint deformity (1) . In addition to producing a chronic inflammatory state, the disease generally causes many harmful psychosocial consequences for patient (2) ; also the patient with this chronic disease faces the course of which cannot be predicted and a painful progression marked with attacks (3) . Continuous pain, functional disability, tiredness, incapacity to work, economic limitations, and side effects of therapeutic drugs, which RA may bring about, can end up reducing these patients's quality of life (4) . In addition, psychiatric symptoms in RA patients increase the perception of pain, use of analgesics and work disability and lead to reduction in drug compliance (5) . One of the factors believed to play a role in the initiation, maintenance and exacerbation of RA is psychological stress. The diagnosis of RA may cause stress and uncertainty in patients and their relatives, also higher stress at the onset of the disease predicts worse disease prognosis (6) . It is hypothesized that chronic pain, joint deformities, loss of function and work disability lead to social stress and contribute to the development of psychiatric disorders in RA patients (7) , also multiple lines of investigations suggest that stress plays a significant role in shaping the cause of inflammatory diseases such as RA; stress activates a cascade of neurohumoral events many of which may be dysregulated in RA patients, including aspects of the hypothalamic-pituitary-adrenal axis (HPA), the autonomic nervous system, and proinflammatory processes (8) , so this implies that the endocrine stress response system could be a target for stress management interventions in patients with immune-mediated diseases such as RA (9) . People with RA tend to experience more anxiety and other emotional problems than other people in the general population, moreover, it is found that anxiety has a direct effect on pain and that effect was significantly higher than that of depression. Previous research has revealed that a frequent temporal sequence is anxiety first and then subsequently depression. Therefore, screening for symptoms of anxiety in persons with RA might facilitate early identification of depression and help to prevent future depressive episodes (10) . One of the most common types of anxiety disorders in RA is the generalized anxiety disorder (GAD) (11) . GAD is characterized by excessive anxiety and worry about a variety of Asmaa B Ahmed et al 653 topics (such as health, work, family… etc.) occurring more days than not for at least six months and is accompanied by physical symptoms (12) .
AIMS OF THE STUDY:
The aims of this study were to assess: 1. Prevalence of generalized anxiety disorder (GAD) in patients with RA using the Hamilton Anxiety rating scale (HAM-A), Diagnostic and Statistical Manual of Mental Disorders (DSM-5) diagnostic criteria for GAD and the clinical psychiatric assessment sheet (PAS) 2. The differences in disease activity parameters between RA patients with and without GAD.
PATIENTS AND METHODS: Study design:
A descriptive cross-sectional study of RA patients.
Patients:
Two hundred patients with definite diagnosis of RA attending the outpatient clinic of the Physical Medicine, Rheumatology and Rehabilitation department, Sohag University Hospital, were included for this study. Collection of RA patients was done in a period of six months, and data analysis and explanation were done in another period of six months. (17) and/or the 1988 ACR classification criteria (18) . 4 . Symptoms of generalized anxiety disorder onset after RA. (20) 6. Hamilton Anxiety Rating scale (HAM-A) (13, 21) and HAMA score Arabic translation (22) This scale consists of the following 14 rating items: (14) (15) (16) These include: A. Excessive anxiety and worry (apprehensive expectation), occurring more days than not for at least 6 months, about a number of events or activities (such as work or school performance). B. The individual finds it difficult to control the worry. C. The anxiety and worry are associated with three (or more) of the following six symptoms (with at least some symptoms having been present for more days than not for the past 6 months): 1. Restlessness or feeling keyed up or on edge. 2. Being easily fatigued. 3. Difficulty concentrating or mind going blank. 4. Irritability. 5. Muscle tension. 6. Sleep disturbance (difficulty falling or staying asleep, or restless, unsatisfying sleep). D. The anxiety, worry, or physical symptoms cause clinically significant distress or impairment in social, occupational, or other important areas of functioning. E. The disturbance is not attributable to the physiological effects of a substance (e.g., a drug of abuse, a medication) or another medical condition (e.g., hyperthyroidism). F. The disturbance is not better explained by another mental disorder (e.g., anxiety or worry about having panic attacks in panic disorder, negative evaluation in social anxiety disorder [social phobia], contamination or other obsessions in obsessive-compulsive disorder, separation from attachment figures in separation anxiety disorder, reminders of traumatic events in posttraumatic stress disorder, gaining weight in anorexia nervosa, physical complaints in somatic symptom disorder, perceived appearance flaws in body dysmorphic disorder, having a serious illness anxiety disorder, or the content of delusional beliefs in schizophrenia or delusional disorder). 8. Psychiatry assessment sheet for patient assessment and diagnosis: It is obtained from outpatient clinic of Psychiatry Department, Sohag University. The scales included in this study were carefully explained to illiterate patients in order to answer accurately on each item. The patients in this study were informed about the study, and their consents were obtained.
Analysis:
Data was calculated and analyzed using IBM-SPSS, version 22 software. RESULTS Demographic data in patients: Two hundred patients were included in this study and the age distribution of the patients ranged between 18 and 70 years with average of 42.34±11.99 years. One hundred and sixty six of patients were females in a percent of 83% and thirty four were males in a percent of 17%. The disease duration ranged from 2 months up to 35 years, which was reflected in the very high standard deviation (6.2 years) compared to the mean (7.67 years). The classification of patients according to disease duration was as follows: five (2.5%) of patients were very early cases, 38 (19.0%) were early cases, 157(78.5%) were established cases As regards the correlation between Hamilton scale, age, disease duration, and measures of disease activity in RA patients: there was no significant correlation between Hamilton scale and; age, disease duration, RF positivity (p value > 0.05). On the other hand, there was a very highly significant correlation between Hamilton scale and morning stiffness, VAS, number of swollen joints, number of tender joints, ESR and DAS-28 (p value < 0.001) ( Table 2) . We found that there was no significant difference in anxiety measured by Hamilton scale between male and female gender (p value > 0.05). Also, there was no significant difference in Hamilton scale between RF positive and RF negative cases (p value > 0.05). On the other hand, the mean Hamilton scale among patients with raised ESR was 19.55±7.67, which was much higher than that among patients with normal ESR (6.76±5.58); the p value was highly significant (<0.001). Comparing Hamilton score with disease activity using DAS28 showed that the mean Hamilton score raised from 4.61±3.1 among low disease activity patients, to 17.39±6.02 among moderate disease activity patients, to 26.2±3.99 among those with high disease activity. The difference was, highly significant.
All of the 85 patients with mild disease activity had suspected mild anxiety, patients with moderate disease activity had suspected anxiety as follows: 38(44.7%) of them had suspected mild anxiety, 41 (48.2%) of them had suspected moderate anxiety and 6 (7.1%) of them had suspected severe anxiety. Furthermore, cases with high disease activity had suspected anxiety as follows: one of them (3.3%) had suspected mild anxiety, 5 (16.7%) had suspected moderate anxiety, 22 (73.3%) had suspected severe anxiety and 2 (6.7%) had suspected very severe anxiety (Figure 1) . The prevalence of generalized anxiety disorder (GAD) among patients with RA selected assessed by DSM diagnostic criteria for GAD fifth edition (DSM-5) was as follows: patients that didn't met the criteria for GAD 117 (58.5%) and patients that met the diagnostic criteria for GAD 83 (41.5%). Table 3 shows that there is a significant difference in disease activity measures between RA patients with and without generalized anxiety disorder assessed by DSM-5 as follows: morning stiffness, VAS, number of tender joints, number of swollen joints, ESR and DAS-28 are higher in RA patients with positive generalized anxiety disorder compared with those without (p value < 0.001). There was a significant difference in RA patients with positive generalized anxiety disorder assessed by DSM-5 and those assessed by Hamilton scale as follows: Two hundred RA patients have suspected anxiety assessed by Hamilton scale compared with eighty three of those RA patients have suspected generalized anxiety disorder by DSM-5 (p value < 0.001). Concerning the prevalence of generalized anxiety disorder assessed by psychiatry assessment sheet (PAS), 77 (38.5%) of two hundred RA patients approved to have generalized anxiety disorder (p value < 0.001). Table 4 shows that there are significant differences in measures of disease activity as regards morning stiffness, VAS, number of tender joints, number of swollen joints, ESR and DAS-28 between RA patients with and without GAD assessed by psychiatry assessment sheet (p value < 0.001). As regards sex, age, disease duration and RF positivity there is no statistical difference (p value > 0.05) between RA patients with and without GAD assessed by psychiatry assessment sheet. DISCUSSION Having a chronic illness like RA can be emotionally challenging. In fact, when patients diagnosed with RA, the first thing they may find themselves doing is dealing with the powerful feelings that surface, including anxiety, uncertainty, and fear. After overcoming the initial reaction, the daily challenges posed by RA increase the risk for emotional problems like depression, anxiety and stress. It has been shown that RA cases either quit or change their jobs in a 2-year period with a rate of 33 and 16%, respectively. The chronicity and clinical fluctuations of the disease as well as the ever-present possibility of patient's suffering pain are the possible causes of psychiatric disorders in RA (23) . Most studies of disease activity in RA have focused on clinical pain severity while recent studies reported a complex relation between pain, inflammation and psychological distress in RA patients (24) . In a study done by Murphy and her coinvestigators about the prevalence of anxiety and depression in patients with chronic arthritis like RA it was found that more than one-third of the study participants had at least one of two mental health conditions: anxiety and depression. Anxiety was far more common than depression in a proportion of twice as high as depression, however according to the researchers this was un-expected as there is so much more attention paid to depression (25) . Radanov et al. (26, 27) found that persons with RA exhibited average trait anxiety scores, which were similar to the normative data for the general population.
These conflicting results regarding the prevalence of anxiety in RA warrant further investigation. Most studies had investigated prevalence of anxiety disorders in general in RA; also these studies were either small-scale or used female patients predominantly (28) . In our study we are focused on prevalence of generalized anxiety disorder (GAD) -as the commonest current anxiety disorder as reported by Lok et al. (28) in RA patients and its relationship with parameters of disease activity. The differences in assessment scales create difficulties in comparing results across studies (29) . In our study we tried to overcome this problem and we used the most commonly accepted diagnostic gold standard and the most recent one which is the diagnostic and statistical manual of mental disorders 5 th edition, together with Hamilton scale for anxiety (HAM-A).
Although the HAM-A remains widely used as an outcome measure in clinical trials, it has been criticized for its sometimes poor ability to discriminate between anxiolytic and antidepressant effects, and somatic anxiety versus somatic side effects. The HAM-A does not provide any standardized probe questions. Despite this, the reported levels of interrater reliability for the scale appear to be acceptable; also it covers many of the features of GAD and can be helpful also in assessing its severity (30) Two hundred RA patients -diagnosed according to the 1987 American college of Rheumatology Classification Criteria (ACR) (18) , and/or (EULAR/ACR 2010) classification criteria (17) -were included in this study. One hundred and sixty-six (83%) were females and the remaining 34 (17%) were males, age of the patients ranged between 18 and 70 years with average of 42.34±11.987 years. The patients were assessed by Hamilton anxiety rating scale (HAM-A) (13) and patients suspected to have anxiety were further assessed by the most recent diagnostic criteria for GAD by diagnostic and statistical manual of mental disorders fifth edition (DSM-5) (14) (15) (16) and psychiatric assessment sheet.
The results showed that prevalence of GAD by Hamilton scale was 62% mild anxiety 37% moderate to severe anxiety and 1% very severe anxiety this differed from a study of prevalence of GAD (by Hamilton) in RA patients done by eHealthMe (31) that showed 100.00% of cases had moderate anxiety (by Hamilton). Total prevalence of GAD ranged from 38.5% (n= 77) by psychiatry assessment sheet and 41.5% (n= 83) by DSM-5. This prevalence was consistent with other studies despite different assessment measures (3, 32, 33) . However, this prevalence was lower than the following studies (4, 5, 34) , this may be due to in these studies they found a comorbid association between anxiety and depression (i.e. overlap). This prevalence found to be higher than other studies (10, 25, 28, 35, 36) . This difference in prevalence may be due to the different assessment measures and scales used in our study using the most recent DSM-5 criteria and psychiatry assessment sheet (PAS) together with Hamilton scale. The number of the participants may be another factor. Also the low educational level in our region and our patients may be another factor. It has been reported by Treharne (23) that low socioeconomic status is associated with poor health in normal individuals and RA cases, so this may be another possible factor responsible for higher prevalence of anxiety in our study.
It has been reported that there is no significant relation between anxiety and disease duration in RA (4, 24, 37) . Our study agreed with these results (r=0.013; p value > 0.05). However, this finding appears to be inconsistent with previous reports that showed a decrease in anxiety over the first few years of having RA (35, 36, (38) (39) (40) (41) (42) . Odegard et al. (3) found that anxiety was strongly associated with the course of pain for patients with recent onset RA. Another finding in our study is that there was a very significant prolongation in morning stiffness, higher VAS, higher number of swollen joints, higher number of tender joints, higher ESR and DAS-28 among patients that proved to have GAD (by Hamilton, DSM-5 and psychiatric assessment sheet) and those without GAD. This finding was observed in the following studies except for ESR (4, 24, 33, 37) . Also Kekow et al. (4) found that among moderate to severe active early RA patients, clinical remission reduces symptoms of anxiety. These correlations may reflect that anxiety is related to observable features of the disease such as tender and swollen joints or the underlying disease process. In the previous studies ESR didn't show significant difference in patients with and without anxiety, this lack of association didn't seen in our study as ESR was found to be significantly different in patients proved to have GAD (by Hamilton, DSM-5 and psychiatric assessment sheet) and patients without GAD (p value < 0.001) and this supported the suggestion that GAD is associated with the underlying pathological process in RA as reported by (35, (43) (44) (45) (46) (47) (48) . Also it has been found that psychological interventions, such as multimodal cognitive behavioral therapy (CBT), biofeedback and stress management training, have generally led to modest improvements in psychological and physical functioning in patients with RA and GAD, with similar effects on biological measures of disease, such as C-reactive protein (CRP) and erythrocyte sedimentation rate (ESR) (45, 46, 49) and significant reduction in anxiety (9) . This was in contrast with Mak et al. (50) who found that the lack of inflammatory parameters (ESR, CRP and RF positivity) was found in RA as well as in systemic lupus erythromatous and this weakens the assumption that anxiety is associated with the underlying pathological disease process. Tamiya (51) and Vaeroy (52) found a positive relation between pain in RA and anxiety, Tamiya (51) found 30% of the variance in pain explained by anxiety. In our study we found that there was correlation between pain (VAS) and GAD in RA patients and this correlation was highly significant (r =0.841 and p value < 0.001). In our study we found that there was no significant difference in terms of age, sex, rheumatoid factor positivity in patients with and without GAD (p value > 0.05) this finding was consistent with other studies (4, 24, (35) (36) (37) . The last assessment of patients by psychiatric assessment sheet helped us to identify patients at high risk. Patients with financial difficulties and poorer social interactions were found to be at risk for anxiety, however, because a causal relationship cannot be implied from a statistical association, this could arise from various mechanisms and this was consistent with Soderlin et al. (53) and Lok et al. (28) .
It was reported that usage of corticosteroid, especially high-dose and long-term (54) and NSAIDs (55) led to psychiatric side effects. On the other hand, corticosteroid and DMARDs used in RA cases did not influence anxiety and had recovering effects on physical conditions (56) . In our study patients were under DMARDs therapy either monotherapy or in combination and some combined with low dose corticosteroid or leflunomide. In conclusion: generalized anxiety disorder (GAD) is common to occur in RA patients. After assessment of associated factors in RA its relation with disease activity remained statistically significant from patients without GAD. The identification of factors associated with psychiatric disorders in RA patients may contribute to the development of possible preventive measures. RECOMMENDATIONS Rheumatologists have to be aware of the social and family background of patients, and provide assistance to patients who are at risk. Patients should also be encouraged to participate in social activities and play an active role in selfhelp groups, which may help to enhance their sense of perceived social support and degree of social interaction. The investigation of anxiety as well as a multidisciplinary treatment approach and follow-up in RA patients may be recommended. Also early referral to a multidisciplinary psychiatric team may help to improve the outcome of psychiatric disorders in RA patients. 
